Grains including soybean sprouts have better bioactive component than the seeds, and they have potential as a functional food specifically for bone health. The formulation of carbohydrate source and the sprout-based protein provides high nutritional composition which is capable to give better effect to bone health when it is enriched by calcium source ingredients. One of the natural ingredients of calcium sources that have not been used to enrich calcium in food products is eggshell. The combination of formula-based sprouts of corn and soybeans (KEJALE) with eggshell flour can be advanced into food products might be considered as an alternative functional food for bone health. Nevertheless, high nutritional content of food is worsening by food processing. This study aimed to evaluate nutritional retention in some processed products based on corn starch flour and soybean seed flour enriched by eggshells. Processed products based on KEJALE flour in this study are cereals, cookies, and steamed buns. Eggshell flour added as much as 10% of the total formula KEJALE. The results showed that cookies and steamed buns products decreased in protein, fiber and ash. Cereal products generally have higher carbohydrate, protein, fiber, ash, and calcium retention than the other two products except fat. Cereals with enrichment of eggshell 10% had the highest carbohydrate retention (19.34%); whereas the highest protein retention was available in the treatment of eggshell addition 5% (293%). Furthermore, calcium retention of cereal was the highest among the products which revealed 558.82%; 594.74% and 979.37% in eggshell enrichment 5%, 10%, and 15% respectively.
Introduction
Isoflavones are known to have health benefits, such as preventing loss of bone mass in postmenopausal women, prevents osteoporosis [1] , [2] , [3] . Soybean is one of the food sources of isoflavones [4] . Corn is a source of good carbohydrates and also contains various vitamins such as carotene, thiamine, vitamin C, niacin, and riboflavin likewise with soybeans, which is one source of vegetable protein high, in addition also contain compounds isoflavones are good for bone health [5] ; [6] Soybean and other grains such as corn in the form of sprouts have nutritional components better [7] , [8] . [Soybean sprouts also has a component of isoflavones, antioxidant activity and phenolic components of other [9] , 2 higher than soybean products other. The components in the soybean sprouts have the potential to maintain bone health.
With germination that can be done to reduce the compounds of anti nutrients such as tannin and phytic acid in addition it also occur increase vitamin and minerals bioavailibility [10] , [11] . With the combination of both the above materials then it will create a new product with health benefits is high. Corn sprouts and soybean sprouts are formulated to be one form of food product with a nutritional composition that is more complete. The sources of carbohydrate and protein when combined have the effect of supplementation.
Some of the important roles of calcium in the body is: for the formation of bones and teeth, regulates blood clotting, catalyst reaction-the reaction of the biological and contraction of the muscle [12] . One of the good sources of calcium is milk. The calcium is also found in some natural materials such as egg shells. Mineral components, especially calcium every kind of egg is different. The shells of chicken eggs contain calcium is quite high (calcium carbonate 98, 43% and calcium phosphate of as much as 0.75 percent [13] . The method of extraction of the egg shell also affect calcium levels as reported by [14] , that there are differences in the characteristics of the results of the extraction of the shell of the eggs using acid and which are not.
Some research showed the potential of egg shell is a source of calcium that can be applied in food products [15] . The fortification of the shell of chicken egg on flour MOCAL, which is applied in products, brownis cake, can increase the calcium and have organoleptic characteristics that are acceptable panelists . The addition of 15 % of egg shell on the making of the cookies produce chemical and physical optimum characteristic [16] . However, the components of the shell of the egg is different from any kind of animal, and the data associated with the information is not yet available, then need to be reviewed to be able to utilize the waste egg shells are best as a source of calcium.
Based on the description above and consider the potential of wheat sprouts the corn and wheat soybean sprouts, as well as the waste egg shell as one of the ingredients source of calcium, it is necessary to do the innovation formula for the development of food products based on flour, corn and soybeans fortified with flour shell chicken as a source of calcium. However, the manufacture of food products cannot be separated from the role of temperature / heat. Some of the components of the material are sensitive to heat.
Processing methods using heat has been a common food Processing with the use of warming known as the process of ripening is the process of heating food to a temperature of 100℃ or more with the main purpose is to obtain good taste, better aroma, texture is more soft, to kill microbes and unactivating the enzymes [17] , [18] . . Food processing can be done by boiling and steaming at 100 o C, baking , frying with oil or without oil [19] . . The use of heat in the cooking process is very influential on the nutritional value of the foodstuff. Some food processing methods can also reduce the nutritional content of food [20] .
The purpose of this study was to determine the nutritional composition of the formula the sprouts of corn and soybeans fortified with egg shell flour duck with some the level of enrichment, and evaluate the retention of nutrients in processed products the formula that is processed using the method of steaming with the product steamed buns, put in the oven with cookies products and extrusion with cereal products.
Material and Methods

Design, The place and Time
In this research use complete random design (CRD). This study was conducted at the Laboratory of Food Processing and Chemical Laboratory University of Muhammadiyah Semarang. The manufacture of extrusion products made in the Laboratory of Food Engineering of the University Sugiyopranata Semarang. 
Materials and Tools
The materials used for the manufacture of sprouts includes yellow corn varieties Bima 19 is obtained from the Seed Center in Gunung Kidul Yogyakarta and local yellow soybean varieties Anjasmoro obtained from The Research Institute For Legumes And Tubers (Indonesian) Kendal Payak Malang East Java Indonesia. The shells of duck eggs are obtained from merchant's martabak around the Campus of University of Muhammadiyah Semarang. The materials used to product steamed buns and cookies, refined sugar, butter and eggs. Various chemicals for analysis of nutrients.
The necessary equipment includes: equipment germination of corn and soybean (cupboards germination, basin, spray bottle, baking sheet of plastic, tissue paper); disk mill; basin, extruder single screw brands Lucky, water bath, oven, cabinet dryer, balance sheet analytics, and equipment the glass and equipment the analysis of other chemicals.
Stages of research 2.3.1. Corn and soybean Sprouts Production
Making corn sprouts and soybean sprouts (modification of procedure) Rusydi and Azrina,2012) [11] . Corn and soybeans do sorting on sesame seeds damaged and foreign objects, then washed. Further soaking for 6 hours and then drained, washed thoroughly, and drained again. Furthermore, corn and soybeans placed on the baking sheet plastic net and given a base cloth wipes, then placed in a closed room in the dark conditions Germination is performed for 36 hours, and was done spraying water every 6 hours. After the sprouts obtained are then carried out washing, draining and sprouts were dried in a cabinet dryer with a temperature of ±50℃ for 8 hours. Grinding the sprouts of corn and soybeans is done using a coffee grinder, then sift with a size of 80 mesh. While the sprouts are used for cereal products diminished the size using a disk mill in the form of grits (not flour).
Egg Shell flour production
The shells of duck eggs, washed and shrunk its size manually using hand made size reduction of approximately (0,12 -0,52 mm). Further soaking with distilled water at a temperature of 100℃ for 10 minutes followed by immersion using larutas acetic acid (CH3COOH) with a concentration of 2 N during 3 hours at a temperature of 600℃ using a water bath, each extractant has a concentration of 2 N and the comparison of the shell with a solution of the marinade is 1 : 2. The next is lifted, drained and rinsed, drained again and chill it. For can be shrunk in size then in order to speed up the process of drying, then carried out the drying using a cabinet dryer at 50℃ for ±1 hour. Next the shells of the eggs used as ingredients in the manufacture of steamed buns and cookies egg shell made in the form of flour using the flouring machine, disk mill. The egg shell is sifted using a sieve with a size of 80 mesh.
Making cookies is made by mixing all the ingredients in the form of flour. The amount of material used as in Table 1 below. Next bake cookies dough at a temperature of 140℃ for 50 minutes. Removed cookies from the oven, after that pack in plastic packaging and stored until analysis is done. Steamed buns is made with the formula presented in Table 2 . In steamed rice lines, steamed buns is made to mix all ingredients using minxer until homogeneous. Then the mixture is put in a molded pan and steamed for 40 minutes. After cold the buns is packed and stored until the time of analysis.
Making cereals is done through the stage of reducing the size of corn sprouts, soybean sprouts and eggshells in the form of grits, using a discmill. The composition of the formula for cereal production is presented in Table 3 . Such materials are further incorporated in the extruder machine slowly, the temperature of the processing of cereals 135 ℃ . Products out are accommodate, packaged and storage until the implementation of the analysis. [3] Chemical analysis. Formula of raw materials and products cookies, steamed buns and cereals analyzed its chemical composition which includes proximate analysis fiber content proximat [21] and levels of calcium (AAS) .
Analysis of data
The analysis of the data using test statistics ANOVA (Analysis Of Variants) with the help of the software SPSS 17.0, if there is an influence where the p-value <0.05 then tested further posthoc LSD use. Table 4 shows the nutrient composition of the formula flour corn sprouts and soybean sprouts flour enriched with egg shell flour duck. Based on results of Table 4 are known to not there is a tendency to increase the nutritional value with the magnitude of the addition of the shells of the eggs, except for ash content. The higher the addition of the shells of the eggs the higher the ash content. The ash content describes the mineral content in the material. The carbohydrate content of the product is calculated based on the calculation by difference ( 100 -(protein + fat + Ash + water). The levels of carbohydrates cookies is high compared with other products, including in the control. Statistical test results obtained that there is influence on α of 0.05 with p-value=0.000. The treatment of the carbohydrate content of the product. The difference is seen from the test results. with the LSD in the treatment of cookies with the addition of shell flour 5% with a steamed sponge at all levels of the addition of shell flour, and on the cereals the addition of a shell of 15 %. Cookies with the addition of 10 % different with a steamed sponge in all treatments, steamed sponge 15% different with the cereal at all concentrations of egg shell flour.
Results and Discussion
The fat content of the product is strongly influenced by the composition of the raw material. Three products that are made in this research has a fat content that varies, cereal products contains low fat. Steamed products cookies and cake, contain high fat. Both products are processed with the oven and steamed given additional margarine and eggs, while cereal products no other mixture.
Statistical testing shows that there is influence of the treatment processing and the addition of egg shell flour to the fat content of the product, at α 0.05 and p=0.003. The different treatment of the results of the test are very different in all treatments the addition of egg shell flour with the two other products in all treatments. Cookies 5 % different with cookies 15 %, steamed sponge 10 %; cookies 10 % different with the steamed sponge 10 and 15 % , and cookies 15 % steamed sponge at all levels of consistency.
Protein content of the product also depends on the material composition and processing techniques. The process of processing using high heat will generally affect the protein. The principle of processing using the extruder is the onset of ripening (evaporation), the drying and at the same time printing, so the raw material that is inserted will come out as a finished product. The raw material is processed using an extruder requires a uniform size, in the form of grit. The composition of the cereals in this study consisted of flour, corn and soy sprouts with the control treatment and the addition of flour the shells of duck eggs in the level 3 concentration.
Statistical analysis results obtained that there is influence of the processing methods and concentration enrichment of egg shell flour on the levels of protein at the α 0.05 and p= 0.008. The test further shows the different treatment is the treatment processing by extrusion (of cereals) with a processing of steaming (steamed sponge) and the oven (cookies) at all levels of the concentrations of egg shell flour. While the cookies and steamed sponge is no different. Previous research reports also showed that the addition of eggshell flour had an effect on the levels of protein cookies. The higher the addition of eggshell, the lower protein cookies. This is because the mineral content of the eggshell is high, but the protein content is low [16] .
Ash content generally describe the mineral components in the product. The results of the analysis of the ash content showed a tendency the higher the level of addition of egg shell flour ash content getting high on all kinds of products. This is because the eggshell is composed of lime (CaCO3), so the higher the addition of eggshell the product's ash content increases [16] . Ash content is on the mush with the addition of egg shell flour 15 %
The composition of the material or the water content of the initial material, processing methods can affect the moisture content of the product. The processing that uses the medium of water such as boiling and steaming tend to have a high water content in the final product. Being processing by drying using an oven or a dryer that another reduce the water content of the product. In the drying process evaporation occurs because heat energy release of the product. So the characteristics of the dried product results very different from boiling or steaming.
The results of this study show the high water content is on the steamed sponge. Statistical test results obtained that there is influence of the treatment processing and the level of enrichment of flour the shells of duck eggs against the water content of the product. The results of the test is the treatment of processing into cookies at the level of addition of egg shell flour 5 % different with the cereal at all levels, steamed sponge all levels. The water content of the product steamed sponge 5 % different with the cereal all levels and with different cookies all level.
Fiber content shows a tendency to increase in fiber content with increasing concentration of addition of egg shell flour. Cereal products either control or treatment group have a fiber content which is high compared with other products. Statistical test results showed no influence of the treatment processing and enrichment of egg shell flour to the fiber content ( p= 0.000). As for the different treatment groups are cereals cookies and cake steamed on all of the treatment. Cookies 5 % different with cookies 15 % and steamed sponge 5 %; cookies 15 % different with cookies 10 %, steamed sponge 5 %.
Calcium levels product indicates the presence of a tendency the higher the level of enrichment of duck egg shell flour, calcium content higher. Some previous studies have shown that adding eggshell or shellfish flour increases calcium levels of cookies, extrudate products and soy milk [16] , [22] , [23] . This is very possible because the content of eggshell calcium or calcium from shellfish has heat stability. Previous research showed that autoclave heating time had no effect on the chemical parameters of dried clam flour, including calcium levels [24] .The results of the statistical analysis showed that there is influence of processing and treatment the addition of egg shells to calcium levels. Different treatment is cookies the addition of egg shell flour 5 % with cookies 10 and 15%, steamed sponge 10 & 15% cookies, 10 % with cereals all samples; cookies 15% steamed sponge 5 % and cereals all level. Cereal in contrast to the two other products steamed sponge and cookies.
The previous study showed that the processing temperature influence the retention of nutrients on a side dish source of protein. Frying method will cause higher decreasing in the appeal of boiling [25] .Retention is meant the presentation of the nutrients are still retained in the product results of the research Calculated based on the nutrients in the formula of the material before processing The retention of nutrient-based products sprouts of corn and soybeans can be seen in Table 6 . Table 6 . Retention of nutrients in processed products based on germinated maize and soybean sprouts enriched with shells of duck eggs Description: a negative number indicates the presence of decreasing nutrients. Table 6 . show that the retention of calcium on all products showed an increase. Product steamed buns has calcium retention, which is lower than the product cookies and cereals. Steamed buns has a higher moisture content compared with the two other products. The composition of the material affect the retention of nutritional flour-based products KEJALE. As seen in cereal products there are no element of the addition of fat on the formula of the material. Are products cookies and steamed buns there is the addition of fat.
Conclusion
Cereal products processed by extrusion have better nutritional retention than cookies and steamed buns. Even though it uses high heat, the extrusion process runs in a shorter period of time, so it can maintain its nutritional value. 
